





























































































































































































































































































Figure 59. Spatial extent of the Protected Areas layer used to ‘lock-in’ areas as part of the
conservation prioritization process for the Greater Tsay Keh Dene Territory Study Area.   155
Figure 60. Spatial extent of the Protected Areas + Least-Cost Paths layer used to ‘lock-in’
areas as part of the conservation prioritization process for the Greater Tsay Keh Dene 
Territory Study Area ............................................................................................................. 156


















































































dog therapy in Tim’s case).  




























































chair of Canada’s Indigenous Circle of Experts (ICE) – states that “Whenever you find intact
ecological biodiversity, you find intact, thriving, cultural holistic diversity” (Parks Canada,







































































































been done in British Columbia’s Peace Region (Mann, 2020). Methods developed and tested
in that project will be used to inform the approach in this research.   











































































































































































































































































biodiversity in an attempt to be more inclusive. This was the case in Carroll et al.’s (2001)
 
1 Frequently the selected surrogates are umbrella species, so named because the protection of the species in 












respectively) according to British Columbia’s provincial Conservation Status Rankings
(Government of British Columbia, 2019). This approach can lead to a large number of 
species as inputs in an attempt to reach conservation goals in each, as was the case in Horn’s
(2011) SCP work in the Central Interior of British Columbia, where 100 terrestrial animal 
species were selected. 






























  “‘Ecological connectivity’ is the unimpeded movement of species and the flow of








edge and less ‘interior’ habitat, increasing vulnerability for disturbance-sensitive species and 






























































































































































(Morelli et al., 2016). Willis and Whittaker (2000) even argue that refugia are “species












































Game, 2016). Some scholars and Indigenous peoples prefer the term ‘Indigenous
31 
 
Knowledge’ to emphasize locality and empower contemporary knowledge holders who may

















In her article “What spiders can teach us about ecology”, Polfus (2018) advocates for
the legitimacy of TEK and its principles surrounding the interconnectedness of species, 
people, and place. She argues that the scientific method and the English language both 
prioritize the compartmentalization of information, “[E]mphasizing nouns, establishing



















































The more abstract of Houde’s (2007) faces of TEK (ethics and values, culture and
identity, and cosmology) are understandably more difficult to implement both in general and 

























































































Dene Nation (Sims, 2017). Their name means “people of the rocks” or “people of the
mountains”, and they share a common language, though there are dialects and regional 
variations (Littlefield et al., 2007). Anthropologists generally agree that there were five 
historical groups or bands that make up the Tsek’ene today, three of which went on to form





referred to as “The Singing Days”, before outsiders brought resource development to their
land (Christensen, 1987). Tsek’ene peoples traditionally viewed their relationship with the 
 
2 “Tsek’ene”, “Tsek’ehne”, “Tse’khene”, or “Tse’kene” (depending on dialect) are considered to be more



















Gitsxan were killed on sight if found hunting in Tsek’ene territory (Jenness, 1937). 
According to the Gitsxan, “The Sekani came from a wolf, so they, like the Hagwilgate








































































































































































































Designating additional conservation areas would further the Nation’s values of biodiversity,
and also help the federal government of Canada work toward its commitment of protecting at 



















Protected Area Name Protection Designation Area (km2)
Omineca Park Provincial Park 914.1
Graham - Laurier Park Provincial Park 779.1
Sustut Park Provincial Park 498.3
Chase Park Provincial Park 361.9
Redfern-Keily Park Provincial Park 215.4
Muscovite Lakes Park Provincial Park 57.1
Ed Bird - Estella Lakes Park Provincial Park 55.9
Sikanni Chief River Ecological Reserve Ecological Reserve 21.8
Sustut Protected Area Protected Area 18.0
Omineca Protected Area Protected Area 17.1
Ospika Cones Ecological Reserve Ecological Reserve 12.8
Chunamon Creek Ecological Reserve Ecological Reserve 3.4
Blackwater Creek Ecological Reserve Ecological Reserve 2.9




























































































































































































































































































































































































































































































































































































































































































































































































































































Land Facet Diversity Diverse combinations of slope, aspect, elevation and landform
Land Facet Rarity Rare combinations of slope, aspect, elevation and landform
Elevational Diversity Cluster of varying elevations
Ecotypic Diversity Diverse Ecological Land Units (made up of physical features, climate, and land cover type)




Combination of disturbance, Biogeoclimatic Ecosystem Classification Zone, and age/burn
history of tree stands to meet biodiversity goals from the Biodiversity Guidebook
(B.C. Environment, 1995)
Rare BEC Zones Rare occurrances of BEC subzone variants in the territory
Description
Grizzly Bear Capable habitat for grizzly bear, enhanced with TEK
Bull Trout/Fish
Critical habitat for bull trout focusing on spawning and juvenile rearing sites; enhanced with
TEK on bull trout and other fish species
Fisher Suitable habitat for fisher based on denning, resting, moving, and foraging needs
Caribou (by herd) High quality habitat for caribou by herd, enhanced with TEK
Moose Year-round habitat for moose, enhanced with TEK
Stone Sheep Suitable habitat for Stone sheep, enhanced with TEK
Mountain Goat Suitable habitat for mountain goat, enhanced with TEK
Wolverine Suitable habitat for wolverine
Bank Swallow Suitable habitat for bank swallow
Barn Swallow Suitable habitat for barn swallow
Western Toad Suitable habitat for western toad
Horned Grebe Suitable habitat for horned grebe
Little BrownMyotis Suitable habitat for little brownmyotis
Northern Myotis Suitable habitat for northern myotis
Olive-Sided Flycatcher Suitable habitat for olive-sided flycatcher
Rusty Blackbird Suitable habitat for rusty blackbird
Wetlands Wetlands by size of complex
Lakes Lakes by size
Karst Deposits Cave ecosystems based on likelihood of occurrence
Description
Backward Velocity 2055
Distance from a projected 2055 climate location back to analogous existing climate locations
Backward Velocity 2085
Distance from a projected 2085 climate location back to analogous existing climate locations
Forward Velocity 2055 Distance from a single source to multiple projected 2055 climate analogs
Forward Velocity 2085 Distance from a single source to multiple projected 2085 climate analogs
Climate Corridors Connections between current and future locations of a climate type
Cool Headwater Refugia Areas predicted to have a mean annual temperature change of <1°C by 2080
Climatic Refugia Areas where climate-threatened species can continue to exist or readily colonize
Biotic Refugia Climatic refugia that are further informed with biological thresholds
Bird Richness
Predicted summer habitat for 604 climate vulnerable bird species under a 3°C warming
scenario
Carbon Storage (above and below ground) Above and below ground carbon storage
Description
Sites of Cultural Importance
TEK-sourced point data on habitation, subsistence, transportation, wildlife, and
cultural/spiritual locations
Cultural/Spiritual Areas
TEK-sourced polygon data on cultural areas like burial sites, medicinal plant locations,
battlegrounds, campsites, and teaching places
Subsistence Areas
TEK-sourced polygon data on subsistence areas like berry picking sites, hunting grounds, and
fishing holes
Description
Linkage Mapper Highly connected areas between existing and proposed protected areas






























































different niches in close proximity. Diversity was generated using the ‘variety’ option in







































Natural Disturbance Type (NDT)
NDT1 ecosystems with rare stand-initiating events
NDT2 ecosystems with infrequent stand-initiating events
NDT3 ecosystems with frequent stand-initiating events
NDT4 ecosystems with frequent stand-maintaining events
NDT5 alpine tundra and subalpine parkland
Biogeoclimatic Ecosystem Classification (BEC)
BAFA Boreal Altai Fescue Alpine
BWBS Boreal White and Black Spruce


















































































































































































called ‘Sites of Cultural Importance,’ which contained data on habitation, subsistence, 
transportation, wildlife, and cultural/spiritual locations. Planning units received scores based 
on how many sites were located within them. I also used the polygon data, and divided it into 












































Dams Agriculture Alpine Skiing
Drillsites and Wellsites Cutblocks Heliskiing
Active 1940-1980 Snowmobiling
Orphan 1981-2020 Trail Riding
Dormant Camps and Cabins
Industrial Uses Roads
Mines Outblock Trails
Pipelines Inblock Resource Main






Outblock Resource Main  










































0 - 5 1
5 - 10 1
10 - 15 1
15 - 20 1
20 - 25 1
25 - 30 1
30 - 35 1
35 - 40 1
40 - 45 1
45 - 50 10
50 - 55 20
55 - 60 30
60 - 65 40
65 - 70 50
70 - 75 60
75 - 80 100
80 - 85 100
Buffered Roads
Outblock Major Roads 70
Outblock Resource Main Roads 50
Outblock Resource Secondary Roads 30
Outblock Trails 10
Inblock Resource Main Roads 40
Inblock Resource Secondary Roads 20
Human Footprint
Permanent Footprint (except roads) 70



















connectivity as part of the SCP process in an attempt to create an ‘ecological network’ of
core habitats and ecological corridors (Hilty et al., 2020). I used the least-cost paths (LCPs) 





























































































light after the initial targets were set. The purpose was to imprint the Nation’s values on these





























movement. The planning tool also contains input options for a ‘Boundary Length Modifier’



























































































































































































BEC Subzone/variant Code Descriptor % of Study Area Rarity Score
BWBS wk 1 Murray Wet Cool 0.004% 3
BWBS wk 3 Kledo Wet Cool 0.01% 3
ESSF wvp Wet Very Cold Parkland 0.1% 3
ESSF wv Wet Very Cold 0.1% 3
SBS vk Very Wet Cool 0.2% 3
SBS mc 2 Babine Moist Cold 0.9% 3
ESSF wcp Wet Cold Parkland 0.9% 3
SBS wk 3 Takla Wet Cool 1.1% 3
ESSF mcp Moist Cold Parkland 1.3% 3
ESSF mv 2 BullmooseMoist Very Cold 1.3% 3
ESSF wk 2 Misinchinka Wet Cool 1.6% 3
BWBS mw Moist Warm 2.0% 3
BWBS wk 2 Graham Wet Cool 2.3% 3
ESSF wc 3 Cariboo Wet Cold 2.6% 3
BWBS mk Moist Cool 3.1% 3
ESSF mc Moist Cold 3.4% 3
SBS wk 2 Finlay-Peace Wet Cool 3.5% 2
SBS mk 2 Williston Moist Cool 4.4% 2
ESSF mvp Moist Very Cold Parkland 4.8% 2
SBS mk 1 Mossvale Moist Cool 4.9% 2
SWB mks Moist Cool Scrub 6.8% 2
BWBS dk Dry Cool 7.5% 1
































































































































































































































































































































































































































BAFA Boreal Altai Fescue Alpine
BWBS Boreal White and Black Spruce
ESSF Engelmann Spruce—Subalpine Fir
SBS Sub-Boreal Spruce
SWB Spruce—Willow—Birch
CWH Coastal Western Hemlock
ICH Interior Cedar—Hemlock
IDF Interior Douglas-Fir
































BEC Zone Proportions Through Time











































































































































































































Conservation Feature (present-day) % of Study Area % Protected Target %
Sites of Cultural Importance 0.5 11 100
Cultural/Spiritual Areas 9 21 80
Subsistence Areas 1.3 38 80
Wetlands 57 14 50
Lakes 21 21 70
Karst Deposits 27 21 60
Grizzly Bear 29 14 60
Bull Trout/Fish 3 20 80
Fisher 38 10 60
Chase Caribou Herd 6 39 90
Finlay Caribou Herd 5 0.5 90
Frog Caribou Herd 1.1 5 90
Gataga Caribou Herd 1.0 4 90
Graham Caribou Herd 4 15 90
Kennedy Siding Caribou Herd 0.1 0.0 90
Klinse-za Caribou Herd 2 14 90
Pink Mountain Caribou Herd 2 21 90
Thutade Caribou Herd 4 33 90
Wolverine Caribou Herd 4 8 90
Faux North Caribou Herd 4 31 0
Faux Central Caribou Herd 0.7 0.0 0
Faux South Caribou Herd 0.1 0.0 0
Moose 39 12 70
Stone Sheep 6 28 70
Mountain Goat 10 24 70
Wolverine 19 25 60
Bank Swallow 6 11 40
Barn Swallow 8 20 60
Western Toad 12 21 60
Horned Grebe 10 14 40
Little Brown Myotis 25 24 60
Northern Myotis 11 24 60
Olive-Sided Flycatcher 9 15 40







Conservation Feature (present-day) % of Study Area % Protected Target
NDT1-ESSF-Burned 0.1 0.0 100
NDT1-ESSF-Old 2 0.8 70
NDT2-ESSF-Burned 2 24 100
NDT2-ESSF-Old 10 13 56
NDT2-SBS-Burned 0.4 4 100
NDT2-SBS-Old 0.8 2 88
NDT2-SWB-Burned 1.0 61 100
NDT2-SWB-Old 4 27 52
NDT3-BWBS-Burned 2 35 100
NDT3-BWBS-Old 16 18 52
NDT3-SBS-Burned 0.5 2 100
NDT3-SBS-Old 11 4 62
Rare BEC Zones 25 5 60
     
Conservation Feature (future) % of Study Area % Protected Target
Land Facet Diversity 5 12 80
Land Facet Rarity 5 12 80
Elevational Diversity 50 23 67
Ecotypic Diversity 50 15 59
Heat Load Index Diversity 50 24 68
Climate Corridors 54 19 61
Backward Velocity 2055 50 17 64
Backward Velocity 2085 50 21 60
Forward Velocity 2055 50 5 50
Forward Velocity 2085 50 8 52
Bird Richness 52 15 58
Carbon Storage (above and below ground) 49 14 61
Cool Headwater Refugia 6 37 80
Climatic Refugia 57 21 63
Biotic Refugia 16 30 70
Conservation Feature (connectivity) % of Study Area % Protected Target
Omniscape 49 23 0





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































High Elevation (> 1678m) 28 62 60 60 68 70 63
Moderate Elevation (1220 - 1677m) 18 62 62 62 63 66 64



































































Boreal Mountain and Plateaus 38 61 56 61 65 69 60
Central Alberta Upland 0 29 9 9 29 28 9
Central Canadian Rocky Mountains 9 67 61 58 68 68 61
Fraser Basin 0 43 30 20 44 41 29
Muskwa Plateau 1 39 4 5 39 39 7
Northern Canadian Rocky Mountains 19 65 61 64 70 74 62
Omineca Mountains 10 55 50 48 55 55 52
Peace River Basin 0 13 80 82 95 13 80










































































































































































































































Alpine is expected to contract further and further up mountain peaks until only ‘islands’
remain. This could spell serious trouble for high elevation species like Stone sheep and 
































































































































































































































































































































































































































































































































































































































































likely would have pushed the boundaries of the scope of a master’s level project – especially 
given the TEK aspect of my work. The ecosystem services and functional connectivity 
aspects in particular would have required significant additional effort and likely extended the 








































































































































































































































































TEK project, as the Nation’s ethics and values were imprinted on the project as they guided 
































































future efforts by the Nation. I scored planning units commensurate with the number of ‘Sites
of Cultural Importance’ found within them (i.e., a planning unit with four sites received a
score of four). Finally, given the uncertainty around the spatial extent of some of the 
polygons behind the ‘Cultural/Spiritual Areas’ and ‘Subsistence Areas’ layers, planning units 
were scored higher based on the number of overlapping polygons present following Darvill 





































































































































































































of Canada has committed to protecting 25% of Canada’s lands and oceans by the year 2025,










































































































































































































































































































































study [Master’s Thesis]. University of Northern British Columbia. 
Campaign for Nature. (2020, November 5). Getting to 30%. Campaign for Nature. 
https://www.campaignfornature.org/getting-to-30 





































































































































































































































































































































































































































































Reservoir on the Tsek’ehne of Northern British Columbia [Doctoral dissertation]. 
University of Alberta. 
Smith, R. J., Bennun, L., Brooks, T. M., Butchart, S. H. M., Cuttelod, A., Marco, M. D., 
Ferrier, S., Fishpool, L. D. C., Joppa, L., Juffe‐Bignoli, D., Knight, A. T., Lamoreux, 
J. F., Langhammer, P., Possingham, H. P., Rondinini, C., Visconti, P., Watson, J. E. 



































































































English Name Scientific Name Category SARA Status
Hotwater Physa Physella wrighti Invertebrate Animal Endangered
White Sturgeon Acipenser transmontanus Vertebrate Animal Endangered
Northern Abalone Haliotis kamtschatkana Invertebrate Animal Endangered
Yellow-breasted Chat Icteria virens Vertebrate Animal Endangered
Whitebark Pine Pinus Albicaulis Vascular Plant Endangered
Black Swift Cypseloides niger Vertebrate Animal Endangered
Northern Myotis Myotis septentrionalis Vertebrate Animal Endangered
Little Brown Myotis Myotis lucifugus Vertebrate Animal Endangered
Porsild's bryum Haplodontium macrocarpum Nonvascular Plant Threatened
Crumpled Tarpaper Collema coniophilum Fungus Threatened
Barn Owl Tyto alba Vertebrate Animal Threatened
Lewis's Woodpecker Melanerpes lewis Vertebrate Animal Threatened
Bobolink Dolichonyx oryzivorus Vertebrate Animal Threatened
Marbled Murrelet Brachyramphus marmoratus Vertebrate Animal Threatened
Canada Warbler Cardellina canadensis Vertebrate Animal Threatened
Olive-sided Flycatcher Contopus cooperi Vertebrate Animal Threatened
Barn Swallow Hirundo rustica Vertebrate Animal Threatened
Western Screech-Owl Megascops kennicottii Vertebrate Animal Threatened
Common Nighthawk Chordeiles minor Vertebrate Animal Threatened
Western Grebe Aechmophorus occidentalis Vertebrate Animal Special Concern
Northwest Waterfan Peltigera gowardii Fungus Special Concern
Yellow Rail Coturnicops noveboracensis Vertebrate Animal Special Concern
Green Sturgeon Acipenser medirostris Vertebrate Animal Special Concern
Peregrine Falcon Falco peregrinus Vertebrate Animal Special Concern
Wolverine Gulo gulo Vertebrate Animal Special Concern
Cryptic Paw Nephroma occultum Fungus Special Concern
Grizzly Bear Ursus arctos Vertebrate Animal Special Concern
Long-billed Curlew Numenius americanus Vertebrate Animal Special Concern
Short-eared Owl Asio flammeus Vertebrate Animal Special Concern
Collared Pika Ochotona collaris Vertebrate Animal Special Concern
Band-tailed Pigeon Patagioenas fasciata Vertebrate Animal Special Concern
Rusty Blackbird Euphagus carolinus Vertebrate Animal Special Concern
Red-necked Phalarope Phalaropus lobatus Vertebrate Animal Special Concern
Western Toad Anaxyrus boreas Vertebrate Animal Special Concern
Coastal Tailed Frog Ascaphus truei Vertebrate Animal Special Concern
Evening Grosbeak Coccothraustes vespertinus Vertebrate Animal Special Concern
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